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(71) - We, Uniroyal Inc., of 1230 i 
Avenue of the Americas, New York, NY 
10020, United States of America; a coir- 
porati oh organized under the laws of the ; . 
5 State of New Jersey, one of the United • 
States of America, and Uniroyal, of Qairoix 
(60), Oise, France, a corporal 
under the laws of France, do hereby declare 
the invention^ for which we pray that a 

30 patent may be granted to us, and -the method 
by which it is to be performei to be par- ■ 
ticularly described; in and by the following 
statement:— ^ '■' - " 

This invention relates to a ^method for 

1 5 making radial ply tires of the type including 
bias-angled breaker plies and a 0° cap band 
and more specifically to a method for mak- 
ing such a tire in a single building stage arid. 
to an intermediate article of manufacture.; 

20 resulting from the method. ' • • ; 

The , expressions "radial tires** ; and : 
"radial ply tires'' as commonly used in the 
pneumatic tire art may be said to ^ include 
various tire constructions having a body 

25 comprising one or more reinforcement plies ; 
of rubberized tire cords extending f rom ; 
bead to bead wherein the cords in each ply 
are substantially radial in orientation, i.e., 
the cords are oriented substantially normal 

30 to the beads and to the crown centerline of 
the tire. In a mono^ply radial tire the 
body cords normally have 90° bias 
angle, i.e., in the unshaped carcass they 
extend perpendicular to the planes of the 

35 bead£ Iii a two-ply radial tire, the cords in 
each body ply are usually oriented at oppo- 
sitely disposed small angles of up to 10° 
with respect to the perpendicular to the 
bead planes, in which case the respective 

40 body plies: are said to have oppositely dis- 
posed bias angles of 80° or greater (but 
less than 90°). In four-ply or heavier radial 
ply tire constructions similar opposed orien- 
tation of the cords in successive body plies 

45 is usually employed. All of these body con- 
structions are contemplated within the scope 
and meaning of the expression "radial" and 
"substantially radial" as used herein. 



' Radial ihes ; ' g&hei^y ^.constructed * y - ' • 
with a breakeT \pr belt in^ 50 ? 
the crown region of the circass v arid 'the 
tread for reinforcing the latter, such breaker / 
being comprised of one or more layers or ^ ; v 
plies of tire cords or cables which are geiief- ; 
ally ^eirtensibl^ 

as metallic^ wir^i -$^s ^er, rayon or nj^on. 
In a mohb-ply belt • tbe c cables -have 

a relatively low - bat angle -bf 0*,^ ie.; : ^hey 
are oriented subista^tikilly Vparallel -''^^fc&'/fy. 
planes of the beads and to the median 60 
equatorial plane; or cro^ cehtefline; of the ; 
tire. If the belt is of a - multi-jAy cpnistru^ / 
tion,V similar but -opposed low bias oriental 
tions of the cord ; or cablesv generally at . ' 
angles ranging ujp to about 30° or so' with ; 65 
respect to the median equatorial plane ^at- 
the tire are employed in successive plies; ■ 
The more recerit of such toes furtiier ir>^;v 
elude a 0 9 cap band, i^e. with t 7 cords parallel y : - 
to the median ^uatprial plane; positioned 70 
radially outward of the breaker structure- - 
and beneath the tread which cap band serves 
to enhance both the geometrical uniformity 
and the rolling properties of the tire. 

In the building of radial ply tires having 75 
breakers and 0° cap bands incorporated in 
the crown area :6f &e tire; a two stage 
process is conventionally employed. During ~ 
the first stage of building, a cylindrical tire 
body is formed, the body having one or more 80 
rubber covered cord pfie$ r anchored to and ; 
interconnecting axially spaced, parallel, co- : 
axial bead cores, and a layer of rubber side- 
wall stock on each side- wall area of the 
body intermediate the eventual crown area 85 
thereof and the two bead areas thereof. 
Such an assembly is conventionally referred 
to as a "first stage*' carcass. During the 
second stage of building, the shape of the 
first stage carcass is changed from cylin- 90 
drical to toroidal, and one or more rubber 
covered cord breaker plies, the cap band 
and a rubber tread band are added to the 
crown portion of the tire carcass to form 
what is conventionally referred to as a 95 
"second stage*' carcass; The term "rubber" . 
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as used therein Jisj oftlsnded to cover natural 
and s^ir^ti^ rubber-like ma- 

teriaIs:as;;^K^ 

"cora'l^^^hCT^tf. is intepded to : cover 
single and inultipj^ strands, filaments, wires 
or cable? of natt^ aid/or synthetic textile 
materials such as ^cottoni rayon, nylon, poly- 
ester, glass fiter atfd metal, and/or 
such : 6ther ?3^tOTals <as may be used as 
reinforcements in pneumatic , vehicle .• tires. 

As jabove;^ stated, 1 the shape of the first 
stage . carcass is changed during the second 
stager of building Jrpra cylMdrical- tovt^idaL f 
and tbreaker plies, the cap band and a 
rubber tread band are added to the tire 
carcass to^^ 

stage carcass. Marines of the typb presently ] 
known in thef fre-^ 
quently utilize two stations to peifem this 
function. The hist station .is":- utilized j>to> : 
fabricate the breaker; cap^bandv and tread : 
ass^bljr^^c^ 
elements ^thereof aT&u^a';*^^ 
and --^eont^^ 

breaker^ &p iband ; andT;trea<I;^ 
then : cony^d:^frpm 

second iitation ;afc which ^is L^sitidned f thb 
af orbme^q^ed^ ^cj^dn^^ 
second station m 
disks and niov^leScpnij^ 
engageable with • the carcass siflewalls^ for 
shaping jthevfirst ^ 
second stage carc^s ^ 
The breaker, cap band and: ^ assemlily i 
is then ^positioned so as; to encircle; the W 
eventu^ crow^ 
which 'is ; ;ppsitipned <m. thb ^ 
support] and ^aiping^disks. The carcass . is 
then inflated and the crown area thereof 
expands into pr^s^ked contact with, 
adheres to, the inner surfaces of the breaker, 
cap band and tread* assembly to form the 
desired second stage carcass* The second 
stage carcass may . now be deflated and re- ; 
moved from the support and shaping' disks. : 
This two-stage- building method has been 
necessitated by the fact /that any low" bias 
angle breaker plies, built into the unformed 
tire on the drum would . necessarily have 
to be stretched considerably in circum- 
ference during the forming of the tire. While 
some of this stretch can be accomplished^ as 
in the forming of the body plies of conven- 
tional tires, by the cords in the breaker plies 
assuming a more nearly circumferential 
orientation and moving closer together, some 
of it is necessarily, . because of low bias 
of the breaker plies, accomplished by the 
parallel slippage as well as the pivoting 
action of the cords in the breaker plies. 
When, in the past, it has been attempted 
to form completely drum-built radial tires 
containing low amde breakers, it has been 
found that the adhesion of the breaker ply 
cords to the adjacent tire components re- 



sult^ in uneven movement of the cords . 
: and (Donsexjuent m^formation of the tir^. ;H ' 
:V In ^the-dise;-af sudi whi^ ^ 
: i cap; bands; the problem has; of .course; been " ? " 
compounded by the fact that, since the 70 
cords comprising the cap band are already ' -\ 
substantially at 0° relative^ to the median " 
equatorial plane of the tire, there can-be na - 
slippage or movement toward; a circumferenr I i ■ 
; tial orientation >and nberanseis the :^r#s ; of 75 
this cap :b^d " aret ^ cannot 
: stretch to . accommodate the ^expansion of 
^^ttie'v^rcass.^^;; ; ;;""> -_/ ; v 

J ^ Al&o^ rtire making machines of the 
; type prdsehtiy known in the art are efficient 80 
^:Md pi^u^ 

v stage carcasses, it would -be desira^^ -for^ -M 

economic reasons, to , be able ^to build such : 
£• tires in ajsi^e^st^e fprocess^Tbevidesired^ ^ 
^conoim^ wpuld^ residt from; ^ambng Mother ' 85 
-.1 i^a^n&^tl^^ ^ : > 
^ stage bi&dingv^ /that a . P'k 

^lesser amount; of > e^^sive\?>fabt6ry .floor. :; ^ 
i r space vwouldtebe iT^inred?ifor the necessary 
v^^biiildirig Wqw&n^ that ^90 : 

.? fewer mah-^ouis^wo^ 
>;£^ding^ -v; 
•x l Acrordihg to the pr^emt >^ 
^nietoqdsf^ tire iinA 

single building ^stage comprise 
least drieftply-pf body tire^ 

tire -building drum to form a ; : 
^shaped ;$^y^^ 
tending substantially parallel to the axis of Jw-v' 
• said; drum; serially wrapping.^ 
beri of Jplies (of -Was ^ Angled; breaker tire v 
.cords ^ 

said body to form a breakieiv the breaker : 
dthe conis^ih each ply being ^parallel and the v<;- : -- 
cqrds beihg oppositely disposed in adjacent 105 
tplies tod - forming an angle ;of between 30® ' 
and 70* ; with a plane orthogonal to the akis i 
of said drum; helically winding a i"soft- ;! 
. stretcft- Vre^ 

defined) around the radially outer surface of 110 
said breaker for at least a selected pi urality ; ^ ■ 
of; full turns to form a cap ^and having a ^ 
desired axial width, said; taper being wound S ^ 
at an angle of :•. substantially 0 P reJative-to •. • 
the plane orthogonal to the axis of said 115 • • 
drum; and wrapping tread and sidewall 
rubber around the radially outer surface of 
the cap band and the lateral region of said 
body so as to provide a raw, cylindrically 
shaped, tire carcass having a diameter which 120 
is ; substantially less than the diameter of 
the crown region of the corresponding 
cured, toroidally shaped, completed tire. 

The present invention may also be charac- 
terized as an intermediate article of manu- 125 
facture; namely an uncured, radial ply tire 
carcass in the as drum-built from thereof 
comprising a cylindrically shaped body in- 
cluding at least one ply of body tire cords, 
which tire cords extend substantially paral- 130 



lei to the axis of the cylindrically r shaped ..the drum 3, around the drum about which 
body; a bi^^ 

about s^d body, 1 
even nur^er c^ ^ 

5 tire -cor^s^s^^ 

ply/bdng ^^^lcl-^d f thc erj4s bdng- Qppp-' M-stage. tire building., The ^odate^ ;^body " > ^ : 
j ■ sitely disposed in adjacent plies and- forming components such as the bead cores, chafer 
an angle of from 30° to 
orthogonal ; to the axis of : tt^ cylindric^y- 
i 10 shaped obdy^^ 

ferentiaUy^ 
being fdixn^ l^ 

cord tajje^(&;-^ 1 
I wound Jarptodto^ 

i 15 the brekker .for Sl^ 

J - ■ of iull turns; t sa|d t^e ^ 

an^e of .^to 

plane ormpgraal^o the- ^ 

drically shaped bo^^ 
20 rubber positioned clrcu 

saicJ ; c^ band, a^ 

saitir-bqdy:!;^ ^iot ex^j^e^^two^ phes^l3- l ^ 

' The 'present ^ : myentiioii;-^l> 
ctearly; uhdem 
25 tailed description ^ 

Ihcircpf;; given b^ ; 
when read in exjunction Wirli: f &e : acc^ 
runying, drawings,; in which > ^ 
RgurcXl; is a paiti 
30 rive vicw^^a.rWi e^ 
carcass; in^itsas-b^ 
dmm^ made in ^ofdanc 

of the present inventiom 
Figure; 

35 tioncd. ;peKpectiye view of a 

ilic', i^r^ss T 'IUu^irated^iii /Elgure.. : the radially outer surface of the breaker ^ 1 

R^re 2^ \ 

intermediate article ^ 

sent invent 
40 taken along line:^ 

Figures 2A;and 2B iUustrate 

of the tire carcass illustrated in Figure 2; ^ of, is wound at an angle of substantially 
Figure 3 is a fra^en^ 0% Le. not more than ; 2?, relative to the 

perspective view of a six-cord ^sott-ijsfre^ 
45 tape used in the manufacture of the tire An example/of the "soft-^etch" tape 17 110 

carcasi illustrated m figure 1 according to ; which is used - to form the cap bami 19. is: v 

the method of th^ 

FlgOre 4 is a ^^afly section^^p 

live view of a cured, toroid^Iy ^shap^ 
50 completed tire made according to the memod r meant tape comprising one or moire cordis 115 

of the present myention, : v ;^^ f ■ f 

Referring now to the drawings, wtierem , each having formed therein a multiplicty of 

like reference numerals denote correspond- substantially planar undulations, the un- 

ing parts throughout the several views, lag. dulations preferably being of a generally 
55 1 illustrates a partially sectioned perspective sinusoidal nature, the term "soft stretch" 120 

view of a raw cylihdrically shaped tire denoting me ability of the tape to be longi- : 

carcass 1 in its as-built form on a low tudihally extended a predetermined amount 

diameter building drum 3. The method for by the straightening of its component cord 

making a radial ply tire in a single stage or cords without the latter being stretched. 
60 is. in the initial stages of the building The tape 17 includes ,^the required number 125 

operation, generally conventional. The first of individaul cords 21, each of which may . 

step is to wind at least one ply, and pre- be untreated or may have a coating of 

ferably two plies, 5 and 7, of body tire rubber or latex or other rubber-adhesion 

cords, which cords extend substantially promoting material applied thereto and is 
65 parallel to the axis, indicated at A — B. of made so that the final tape has the desired 130 
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stretch ratio ( the ratio of Straitened >cordV 
length; to Au^e^e^^ 

tively weak arid frangible ^ br Uke yaxn * ; 
or thread 23 holds .each of the cords of the , ; 
tape in its lundulating, state and, v where the 
tape 17 includes a plurality of cords 21, 
mare than one <of these cords may also be 
tied to each\ other by the stitches 23. Cth £ v 
preferredv.versioh of / such 1 a plur^cord tkpe 
used to form cap .hand IS^the cprdsl21Vare^ 
disposed ^&de;^ 
of laterally ai^^ 
and putKof vphase^th : ot^ 
hance the^stabih^ J 
'.- a "secbniikhTel^^ 
cotton Iite|ithreaii *' oir^ --^j^ixi ) (flo I slio^wii) ^ -i 
may also be ; wveh^iritb and " held-ty'^the v 
aJc^mendonjed; ^ yarn," 
which extendsrthe le^^ 
ever, in almost \a straight ^ con^dition^V with 
only minimal undulation: Each; cord may 
also be M pipvidedv witht a inult^ 
lohgitudb^y ^sp^^ 
tioris to renhahce 

and elongated somewHat after : -bein|^f ully^ 
straightened. The ; we^ehirig * of Hthe^fcord^ 
portions^ which c may^6e effected; nie^ 
ally/chemic^y/6r^ 
in such a; manner 
with a datively low re&du^ 
generally oh the -order .bf about 5% to: 20 % - 
of their^pre^weakehed orhf ull terisfle^rerij^'^ 
For; theVi jproductiori of any -given tire, - the ^ 
weakening: mtervali v i.e.^ die ' cord length 
between, Successive weakened portions i is 
i^ected and preset to ^e^difi!ere^t^irii hut^ 
not equal to a ration^ ; M 
ultimately iritendedv circum^ lerijgth,- 
of a£ full turn of :the>cap fcand 19viri ^the - 
finished tire. -m: .- >jp:' y^-^Kr?^% ^v; 

The tape winding operation may be either 
unidirectional or bidirectional with refer- 
ence to the axis of the building druhvand 
the winding is continued uittil : the o 
constituted cap band structure extends over 
the desired width of the medial region Pf the 
cylindrical ckreass. It will be understood 
that the tape 17; once properly laid on the 
breaker 16, will not twist or shift out of its 
wound-on position, arid the use of a tape 
of plural-cord width will enable a relatively 
large number of cords to be applied with 
each turn of the tape. 

It should be noted, merely by way of 
example, that it has been found that for 
most standard rim size 0° cap band pas- 
senger tires which are completely built in 
a flat band form in a single stage building 
operation prior to being shaped, a tape hav- 
ing a stretch ratio of between; 1.5 and 1.9 
f50% and. 90%) provides satisfactory results; 
It will also be understood, however, that for 
certain types of tires the building operation 
may dictate the use of a tape having a 
stretch ratio which may be as low as about 



"4:2 ;(2QStew^ 

> ;ratio may Jfoyje^^^ 4^4Cfo^X 
£ vPriorSto ^nduroig ^ihB^^ 17. ftelic- • 

; '-ally around -the -breaker l'*6- which nj& ? beem'-- 
wound ;6ntq ^e ; >h(^^ 
cprds are : ;stitched down' (adhered) -in the : ' 
axially central "?p6ition of the breaker. It 
ha^ijheen :foim ;to;itrtch-the v 

breaker rioi^iteih#^ 
^oi^e^^s^ 
s^^to^pre^ 
^during the £%og^b^of 
m which pecur^du^^ 
; cylmdric^^Hr^ 

^s^owvccmple^^ 
sidewall rubber • band 25 5 around the " ^dially 
outer snrtsm'ot the cap bandV 19 and the 
lateral regions tof the "botfy; and the ' splices 
in ! the band 25 are stitciied (adhered) tmdet 
conditions insuring that no undesired bunch- 
ing pfthe-c^ 

upon, the raw br- green t^ 
"form is ¥embyed-frd^ 

is r^dy; to -be siibj^ to She firiifl MpiW* 
^atid raring :op^c^ot:v - S 

^^^^ ; ::a :0°;-i?^ 

expanded 

final, toroidal ^sKapie f Xeithei:; jih ; the curing 
pressor fpni^tb'its^ 
tonii orimn^ 

i^^MvOn ^e^is;?^ 

same type -of radial:^ Thisfiexpan- 
sion atobst ximmediaW^ weak 
stabijizirig or Etching ^thi^ds ^ 

/function^ 

aldipugh of course $emSdn iff 
•• ^ereupbn^- as;;Mhe : exparisioii--' of ' "the x tire ;: 
-continues, the cords 21 lose their undulations 
and are ultimately ^ straightened 

^"'f'tO.-d^ 

r -In this conne^bff • it ^ 
that whether the' tire is ■ to |?e cuted in a 
; segmented mold, in ; i which case the cap 
band expansion Will be substantially ; com- 
pleted ^Pre the mold is closet or whether 
the tire is to be cured hi a standard litisek- 
mented "clam-shell'! mold, mi whicfi: xase ' 
a small further expansion; will take place 
after the mold is clPsed, the "soft stretch" 
tape used may have a sbetch ratio as nearly 
as possible exactly equal to that actually 
required for the full racial expansion. iPre- 
ferably, however, the tape 17 used will 
normally have a stretch ratio somewhat less 
than the full expansion ratio, in the order of 
between about 1% and about 3 % less, so 
that the cord 21 becomes fully straightened 
and the undulations disappear thereform 
shortly before the shaping ojperation'is com- 
pleted In such a case, of course, during 
the final expansion of the tire, e.g., upon 
the forcing of the tire against the mold 130 
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surfaces under high internal pressure after cut- ends. The edges of <the K breaker; ^ies v ; r- 

the" mold ; is closed^thev 

be subjected; to ^rlyi high ^t^ 

and elorif^ip; 

5 the cords, , by virtue of the construction and b^ cutting^ cause^ 70 \ 

the stress-strain characteristics: of the cord f plies 5 and 7 arid in the^rubber ol the tires, ; * : ; r 
material, can accommodated the resultant-; .Where the tires:w 

strain and elongation < without * exceeding and raw carcass disclosed herein axfe f tp'be^^ ! . • ' 
. their, elastic limit,:, the. fact- that they :^ sjpeed Services l 'it -is advan- 

10 be un weakened will, not lead to any prob- i togeous to form -to 

lems; Where, on the other hand, the ' cords < axial width ' is at^least as great las/ and jfire- V ; ^ ^ 
are locally weakenedi they will additionally ferably greater thanl'the width of ^thfe^feaker 
have an increased ability to uhde^;^ 

stretch'^ widiput a^ 1^ ; tb rrnirim ; \ 

15 be able to elongate; either,, for^ampley by^ > ^ >r8Q :? 

the^train of ^e; cpird ^materi ^^"t^e G^- { 

actually ; bre^ng; -at one Jor m 
locatibns of Mp various weakened portions 

thereof, or by a combination of these and 5i cords 21^tnerx^ -^e^i it 'is desired ito ^ K ' 
20 similar ^^racteriistics.: The;; we^ening ^pf ; 

the cordsf of the tape 17 at a rnuluphc^ instants-invention a tape 17 having^a ^ ^ \ 

of longitudinally spaced points as described relatively high number • bf component cords v " 

thus can, "be <seen to; prpyide^a * margin^ : ^ such^a ^tape ^ 17 rriay %e i made^pf % 

safety, due to the presence of. which ;;aw plurality bf i tapes 'of lessor cord ^numbers; ^ • " ■ 
25 possible c^bice, of a 

wh^ lower v tfiah the ytire; ^ adhered ^to ;bhe? another in ^- 

can be compensated for and thus tolerated^ side ^ 
By helicaljy -" finding the;~ longitudinal such £?side ^y < 

extensible -tape 17, the final cap band 19 is : ^ cord ^tapes is r ^ > 

30 devoid ; of ; splices, the absence of whichv- utilized, it is advantageous ; to pfeet the: 95 

splices jf^ds ; a^ gre^ 

formity and dynaP-Uc balance in ^ fo^ 

the, . Moreover, ' the 0° belt or cap, band ; ^respective; a^ out of ^ 

leads to another advantage. . that is, a, maxiri :phase with ^ brie vanqther^ ; ^ ^ ¥ ' ^ ^ r A\, •-' 
35 mized hopp modulus of the tire ln 17 forming^ 00^ 

cumfercritial direction relative . to ; the hoop; the cap^ 
modulus: which a tire Util^^ 

belts directly under the tread would have.: spaced sh^tly from each^other ; by a gap^29 ;v -^ : -. 
Although a cap band 19 having an^ axial ;0 f predetermined -vwddv &e ; reason : t6t-^--'- ;: 

40 width less than tiiat of the underlying , which wm be discussed below; : ? -105 ■ 

breaker, comprised of plies 13 and 15, may .y^ It will^be^uhderstobd, "of course; that in ■ 
be utilized it is known that many types of .order to achieve vdie stated orientation *bf 
tires, especially radial ply carcass tires in : the tape turns, that is in a direction as ■ 
which the tread is, as herein, reinforced by /nearly oi^ogorial to the axis A-^-B of the^ 

45 a breaker 16 composed of superposed, v drum and the carcass as fe^ible, and thus 110' 
mutually crossed, rubberized plies of paral- : as close to the t^ : 
lei subs^tially/ih'e^ensible .cords br^eafele^.^tiom-as pbssible, it is necessary 
often fail at high speeds because separations that the helix or winding angle of the tape 
occur in the shoulder zones 27 (Fig. 4) of be as small 4 as possible^ - I^r .the purpose 

50 the tires where the edges of the breaker of the present -invention this means the 115 
plies are located. Such ply separations are: helix angle is substantially 0°, i.e. it rriay 
due to the cord ends at the edges of the not be greater than 2° and is preferably 
breaker. plies 13 and 15 becoming detached less han l°:>The -magnitude: of the helix - : 
from the surrounding rubber under the com- angle will basically be a function of, on the 

55 bined effect of centrifugal force acting on on e hand, the width of the tape indicated 120 
the tire, flexing of the tire and heat build- at 31, plus the width of the gap 19 between 
up in the tire. This result is made even more two adjacent turns of the tape, and of, on 
likely where, as here, the cords or cables in the other hand, the diameter of the drum 
the breaker plies, 13 and 15, which are dis- ; 3, these parameters defining, respectively^ 

60 posed obliquely, to the median equatorial the lead of the helix and the length of one 125 > 
plane of the ultimately toroidally shaped turn of the tape around the circumference of 
completed tire, have, by virtue of the plies the drum. Thus, for example, a tire built - : 
being cut obliquely with respect to the on a 15'* diameter drum and including a 
longitudinal direction of the cords therein* cap band forming structure utilizing a rubber 

65 a natural tendency to spread apart at their coated rayon cord six cord wide tape, the 130 
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width of^hich* approrim^ 

n 0 T» ™„>^ { W- S :,^P.; of : ^PPTOsmiately & a xnultipUcty :6f cords are arranged s6 ihat : Ivv 
0 r l v/iD having a;wmd^ 

m /w * »: jangle b^^ Mdilie ih ,the^same a^ the-un- ^ 

°f ™* 5Wtieqt of thejead of -the helix dulations of each adjacent cord, and to ^ 70 
divided ;by^tbe arcumference of : the drum^ helically wihd-tWs muM^y^tape 
i.e approximate ^ 5 'j^ ^timt: The cap band 19 ^ ftln 

. It is fuitfier deemed ^ advisable to. Uus;last'vineUiod^Win--liave*-a riumberxrf Dlies^ ^ 

uvdy to the;number ofVlayers 61 'the ^ted * 

edges of the band^forming structure,so as ftaw tapes. ;-;b':^^;v;-s^w;..,i;"-yr ;£ ; .^.^ 

mi^i?e; M^^ppssi^ next step in - ^ < 

i^ er J^SP?& ^^:-J»|i5f^r. in^a^tiltinAte^ '/tbe r :structufe shown; in Pig; l is the Wrap- ^ - 
finished tire. .This^.result is, ^c^n^shed by^ tradano^^ 
peelmg ■ away and cutting off. ats each^end £ 25 .around the ^ radiaDy Pouter ^^surface df -the ^» 
of 3 the tape a^r^etern^ed^ - f ^fe^go : 

end r^ion of :&e,late^ body^ ITiis ^ults m a :raw;^k^ ^ - 

tape component s ^ . ; Vv, :v j - , . ^shaped, tir^^car^ 1 ^haVirte X* ffiameter^ - > 

Turning ^once : again tp ; , the spacing*29 • which is substantially less thairlthe diameter "- ^ 
between^ the ; ^pe wmdings it ; : wfll ;be;> re- : ^of ; the crown >r4ioh of the *£rr^^ 
membered ^of .course;, that the - cylindrical ; cured, tbr&diliy : shaped, completed' tire 33^ 85 
carcass ; ,will ; he; radially expanded: into.; a ^shown partially ^s^pned Cm; iFig ^4 ;i>^^ ^ ' ;-vh 
tordid. During the shaping operation ^e ;/; The final^step^in thef memod^for'maJane^ ; > 
cords straighten 
irig sjructure;^ 

the^mpl^^ 



It will be^^paxe^ therefore^ 
facilitate ;t}uV\ narrowing and ^atMthe same 



95 



time prevent : th4 t cords: from bunching: ;up : £of icburset^ 

at indeterminate locations -across : the. width ■■• ^and ; ^ curing were! indidated ■ as ; 6&uffinP - 
of the cap band that the winding car* be- ~— -i*-^ - - . - . . 
t ween the turns of, tfaevta^t^liie^ap band 
farming . structure;, is ^ ;proyijde<L -Jliie rwidith 
of the gap is; of : ^c^ 

selected: to; yield ^the :tdesired?i^cbrd;^density: 
in the final band without xmduly m^ 
(lie helix - or winding /;u£^&' ^ever&'de^yit 
should b^understopd that ithe gap^may -be 
either entirely , omitted; or vhotv^pecificsdly 
controlled to be uniform tteou^houtrif some 
bunching of the cords ; and the resultant nonT- 
uniformity of , the band 19 can be tolerated. 
Further, it wiD be w understood that gaps as 
large as three-quarters of one Jmchi; :^and 
even slightly larger,; depending on tire* size 
and tape rwidth, mky be utilized^ Thus, 
tire as small as;pne built, on a 13'' diameter, 
drum andVincluding- a tape as, wide as- a nine 
cord wide tape, the width of which . is 
approximately 0.45"* would have a winding 
ancle, if a three-quarter inch gap' were 
utilized, of 1.7°. : •" . 

It will be understood that although only 
a monorply cap band has been illustrated, 
a multi-ply cap band 19 may be provided; 
This may be accomplished, for example, by* 
after a desired" axial width cap band 19 is 
provided by means of the above described . 
helical winding of the tape 17, continuing to 
wind the tape back onto itself at the same 
helix angle; An alternative method is to 
sever the tape 17 after a cap band 19 having 
a desired axizd width is generated and to 
begin the winding process again, the second 
ply being, of course, radially outward of the 
first ply. Yet another method of providing 
a muluti-ply cap band is to utilize a multi- 



;; ; simult^ 

v; begins as the "curing mold is iclbsed onto- the 
? -cjtoMcM whd&is ^ffife:^ 

^ curing st^ d^inbt con^ 
? ;the ^shaping^ df ^riie - r tireSh^^OTmhi^ 
v Nevertheless these two ^ steps/ "which both ; v 
•occur iii the ^curing mold are so" fdosdy itid - 
^relat^d in ;i time ; that, - f or : ^the ypuf opses ^ of ; ^ 
& this -mv^tiphi? th^r may /be considered -to v ^ 7 v ; : 
■■: occur simidn^^uisly;;lt-:^ W '[ understood " : 
of course that^this ^sentially simuitanebiis ^ ^ 
; vshaping ;and curing n^ed5 not ^ib<^un:-Thus, 105- ^ 
the tire may ^ be shaped m a : ; 
separate step T by using conventional shaping 
means. In this event only a small portion pf f V y 
\ the r total shapmg. w occur ' during the 7 ! - ' , 
curing operation, ' and then only if % nbn- 110 
segmental" f ^clam-shell" type intiid : iis? : r 
'.utilized.'^'-' - "\ /,-.;>', 

Turning now to Fig. 1 A mere is illustrated : \ 
an enlarged piartial view of the completed ■ ' 
raw c^cass mustra^ in Fig. 1. In this 115 
view, more . clearly man in Fig. 1, it inay .bfe 
seen that the tape 17 includes six adjacent 
cords 21, the tape being, as noted above, 
made up of two three-cbrd high! or wide 
tapes. The gap 29 between each of the tapes 120 
17 may be more clearly seen in the view 
as may be the su^ching yarns 23 which, "as V 
previously noted, serve to : maintain the 
cords 21 in position relative to one another 
until the tire is shapedf / • 125 

Turning now to Fig. 2 there is shown k 
sectional plan view ; of the intermediate 
article tire carcass of the present invention: 
This carcass is, of course, the carcass 1 illu- 
strated in Fig. 1 after the removal thereof 130 
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from the expansible and contractible build- WHAT WE CLAIM IS ^ . % v - 

ing drum 3. It will be noted that in Fig. 2, l v . A. method '\for,jInaI^g<;a^-:^adM' ply: - 

as was discussed with regard to Fig. - lA, tire in a single, building stage, comprising: ^ ^ 

the cap band 19 of the instant invention is winding at least one ply of body tire cords 

5 made up of a jplurality of helical windings .around a tire building drum ^to form a cylin- 70 

of undulating cord tapes 17. . . , drically shaped body with -said body tire 

Turning now to Figs.. 2A and 2B it will cords extending substantially parallel - to 
be seen that these figures;: illustrate mpdi-r . the axis of said . drum; serially wrapping 

fications^pr alternative embodiments of the i an even number of plies^of bias angled 

1 0 tire carcass ill ustrated in Figs. 1 , 1 A and 2. ; ..breaker tire cords around the radially : outer ; 75 

Thus, Kgs' ,1, 1A and 2 illustrate ; a : cap surface of said body to form anbr^^ 

band 19 having an axial width less than :that to tire cords)in each ply;b 

of the breaker 17. Fig. 2A^ however^ flip- >an& the cords being oppositely disposed in r 

strates a cap band 19 having an axial width: adjacent plies and forming an angle of be- 

15 substantially equal to the axial width of the tween 30° arid 70°. with the plane orthogonal 80 

widest of the breaker plies d3;and 15 corn- to: the axis of said drum;.; helically wihdm 

prising the breaker 16*- Jn^-^sV- -regard it is a ^sc^-j^etc^ 

appropriate to note that although each of herein defined) around the radially outer V 

the figures herein illustrates a breaker struc- surface of said breaker for at least a selected 

20 ture comprised of brewer; plies which are plurality of fuJkturns to : fdrnl a^ cap band 85 

of progressively- narrower axial wi4th in. having a desired axial widtb, said tape being 

the radially outward direction, Le., the axial wound at an angle o£ substantially 0° rela- ; f 

width of ply , 15 is less than that of ply: 1 3, : u tiye to the plane orthogontal to the axis of ; : 

the tire may also be constructed with breaker . said drum; and .wrapping tread: arid sidewall ^ 

25 plies each having the ^samev axial width g rubber around the radiaUy outer vsuifec^ of 90 

as well as with breaker which : - 4 are . : said cap band and the lateral regions ^f 

progressively axially ':\ wider *in^ & so as ( to provide a raw, c^ 
radially ; outward direction. Fig. 2B : ' drically shaped, -tj^ carcass having a dia- ' 
illustrates an embodiment of / the invention ^;inetc*r which is substantially less than? the dia- ; 

30 in whichythe cap band 19has an axial width 5 >ineter of the crown region of the cbrre- 95 

greater than the axial width of the axially sponding cured, toroidally shaped completed 

widest breaker ply of the breaker 16. ^This tire. ' . ; : v ' V v : 

structures may advantageously be utilized 2. A methbd according to daim 1, arid V 

in tires Mended for use at high speeds for including thestep of simultaneously shaping 

35 the reasons previously discussed^ : ; i v : = and v curing 1 said raw ■ cylindrically shaped 100 

Turning now to Fig. 4 there is shown a carcass to form said completed tire, 

partially sectioned perspective view of r the 3. A method according to claim 1 or v 

cured. tordi dally shapeaY complete tire 33 claim 2, in which the diameter of the crown • ; 

made accord ing to die rriethod of the present region of said completed tire is between 35 % : 

40 invention. The diameter of the toroidally and 70% greater than the diameter of the 105 

shaped completed tire, in the crown region raw tire carcassJ-.;- <y \..^ : .^vf^^. s ^^^y^'-'. 

thereof, is approximately 1 : 59 times as great 4. A method according to any one of ; ■ 

as the diameter of the cylindrically shaped the preceding claims, in which the axial 

tire carcass 1 illustrated in Fig. 1. In general, width of said cap band is less than the axial 

45 however, the diameter of a completed tire, width of said breaker^ 110 

in the crown region thereof, will be between .5. A method according to any one of . 

35% and 70% geater than the diameter of claims 1 to 3 in which the axial width of 

the correspond ing raw tire carcass^ said cap band is equal to the axial width of 

The angle made by the breaker tire cords said breaker. : v; s 

50 of the completed tire relative to the crown 6. A method according to any one of 115 

cetnerline or median equatorial plane (ihdi- claims 1 to 3 in which the axial width of 

cated at X — Y) of the completed tire 33 is said cap band is greater than the axial width 

approximately 25° — 30°, whereas the angle of said breaker, .<--'. -v- 

the breaker tire cords made with the plane 7. A method according to any one of 

55 orthogonal to the axis A — B of drum 1 was, claims 1 to 6 in which the breaker tire cords 120 

in the embodiment illustrated in Fig. 1, form an angle of between 40 9 and 70 with 

indicated to be about 40°. It therefore may the plane orthogonal to the axis of the 

be seen that the breaker tire cords panto- drum. 

graphed during the aforementioned shaping. 8. A method according to claim 2, in 

60 Tn general the breaker tire cords will panto- which said breaker tire cords pantograph 125 

graph down during the shaping from between during said shaping to ultimately form an 

30° and 70° with the plane orthogonal to, angle of from 20° to 60° with the crown 

the axis A — B of the drum 3 to an angle of centerline of said completed tire, 

between 20° and 60° with the crown center- 9. A method according to any one of 

€5 line of the completed tire 33. the preceding claims in which said "soft- 130 




longitudinally e^ehsibfe by .from 20% to ^ ^ " • *::.r.. v ; :". .. i 75 ; ; 

400% mtl^a^ebs^^^s -'~ 11 ■ - 

12. A: method >acc»rding. 
the preceding claims^ " ; 



15 



20 



25 



longftudinally extensible *y^m^30%^to ■ - 2^ - ■ - • "/^v:^ 

90%;^p^^ 




^^h^a^ 

fccS^;^^ 

30 16 ; Avmethod for making .^^^-ffl^lS^^S^^^^/^ 

£ng?a£wmg^ 

35 ^re, ;ar^ uncured^ i^^y^ba^^^PsS^^^^^^^i^ 
in the as drum-built form thereof* compris- ^ ^ A^^^^^t^^ "^ ^^' 

■ ing a cylindricaUy shaped ir^y } including claims n^SllS^ - 
at least, one ply of .body .tire cords, rwhich rfS' 'ttS^^SPSiSft*^^*^ •-■ 

45 being parallel and the c^rds bemgi bpptisil&y . S 

disposed in adjacent phes and lorSmg- afi Sings — ™™ ^"P^ 11 ? 110 

So^aS^ ■ 
cn shaped body; a cap band po1£oSSn£ >£^6^ *^?^ of .TC.one of claims 1 . .;: 

50 ferentially about said breaker, -said cap band 31 ' A nA«im,*^ «; » j ? ^ ; • i \ „., 

being formed by V'soft-stretch" reinforcing ^inSnK^ai^Si^i^^ ^ 

cord tape (as herein defined) 'hehcally wound cS 17 £ 29 ^ accordmg to one of . 

around the radially outer surface of said " * ' 

„ breaker for at least a selected plurality of UROUHART-DYK-p*? Mr t /wn 

55 fuH turns, said tape being womd at an S A?™* 0 * 0 ' 

angle of substantially 0° relative to the plane aSSS the Abri£»£ 

orthogonal to the axis of said cylindricaUy I h WmP ' 

shaped body; and tread and sidewall rubber WrW™^ 

positioned circumferential^ about said cap Me^n^witc 
60 band and the lateral regions of said body: ? 

18. An article according to claim 17. and 

in which said breaker tire cords are steel. lith Flrinr 

19 An article according to claim 17 St Martin Vwki.^ 

from which copies may be obtained! * 
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